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Peri-urban development pressure on and near Australian coastlines is resulting in 
the conversion of agricultural land for rural-residential use.  The impact of larger and 
more diverse human populations upon the ecological assets remaining in agricultural 
landscapes has consequently become a policy concern.  This paper contributes to 
these policy debates by integrating the results of parallel social and ecological 
research projects commissioned to improve natural resource management in peri-
urbanising regions.  The research was undertaken in the case study region of South 
East Queensland, the region supporting Australia’s most rapid population growth.  
Our results indicate that both social and ecological communities cross a 
fragmentation threshold due to peri-urban development whereby they become 
ecologically simple and socially heterogeneous in a coupling that cedes a poor 
diagnosis for biodiversity retention.  
 
 




                                                 
1  The first three authors are from CSIRO Sustainable Ecosystems, 306 Carmody Road, St Lucia  
QLD  4067, Australia.  toni.darbas@csiro.au 
2  Sustainability Research Centre, University of the Sunshine Coast, Maroochydore DC  QLD  4558, 
Australia 
3  Queensland Department of Environment and Resource Management, 80 Meiers Rd, Indooroopilly  
QLD  4068, Australia T. Darbas, N. MacLeod, F. Kearney, T.F. Smith and S. Grounds 
INTRODUCTION 
Large tracts of land along the eastern and south-western seaboards of Australia are 
subject to peri-urban development pressure, the process of subdivision of 
agricultural landscapes, largely for rural-residential use (Cary, 1993).  Peri-
urbanisation occurs in response to drivers such as the relative increase in the 
economic value of land for amenity over agricultural use, and the availability of 
publicly and privately provided infrastructure to overcome the drawbacks of 
remoteness (Barr, 2003).  Many agricultural landscapes contain substantial areas of 
remnant woodlands in the less productive components of the landscape (eg. 
ridgelines).  Because peri-urban migrants value the high amenity components of 
landscapes (eg. views), the ecological assets remaining from agricultural 
transformations of landscapes are re-commodified.  Conversion of land from 
agricultural to amenity uses reduces land parcel sizes (Holmes, 2006) which 
fragments biotic communities.  Thus, peri-urbanisation raises questions regarding 
the impact of larger and more heterogeneous human communities upon the 
ecological health of landscapes.  Of ecological interest is whether the connectivity 
and other ecological attributes of native vegetation (especially bushland patches) are 
improved or eroded by peri-urbanisation.  Of social interest is whether the pursuit of 
rural amenity by migrants to rural areas improves or erodes the stewardship of 
ecological assets.  In short, integrated social and ecological analyses are necessary 
to establish the relationship between increases in the number of land parcels, 
landholders and land management regimes on the one hand, with landscape 
ecological function and biodiversity on the other. 
Four research fields are informative of this task.  On the social science side 
this includes analyses of demographic change, and Natural Resource Management 
1 Peri-urbanisation, Social Heterogeneity and Ecological Simplification 
(NRM) policy and implementation.  On the biophysical science side, drawing largely 
from landscape ecology and conservation biology, analyses of ecological thresholds 
and resilience as well as the fragmentation of ecological communities are relevant. 
‘Sea change’ and ‘tree change’ phenomena have recently emerged as 
important considerations for many non-metropolitan areas of regional Australia, and 
refer to increased migration to non-metropolitan regions from both metropolitan 
centres and smaller inland communities.  Burnley and Murphy (2004) reviewed 30 
years of studies into Australian population movements to non-metropolitan high 
amenity environs, and concluded that Australia was experiencing a ‘population 
turnaround’, whereby large numbers of people were moving to non-metropolitan 
coastal towns and inland amenity regions.  The reasons for increasing migration to 
these amenity regions can be attributed to a variety of ‘push’ (eg. reduced work 
opportunities) and ‘pull’ (eg. lifestyle aspirations) factors (ABS, 2004; Stimson and 
Minnery, 1998).  At least four impacts of large population increases caused by 
amenity in-migration to rural areas have been identified: multiplication of land 
management regimes (Goswell et al., 2006; Sinclair, 1999); marginalisation of 
agricultural production (Houston, 2005); increased pressure on fire management 
regimes (Hammer et al., 2009); and the emergence of tensions between long 
standing and new residents (Ford, 2001; Falk and Kilpatrick, 2000).  
The prevailing policy approach in Australia regarding stewardship of natural 
resources is centred on adult learning and limited subsidy of expertise, facilitation, 
equipment and materials to support volunteer action by landholders.  These 
engagement techniques evolved from agricultural extension (transfer of technology) 
traditionally delivered through State Departments of Agriculture and Soil 
Conservation Services.  Such extension provided tailored advice to individual 
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landholders by officers attuned to local conditions.  This adult learning tradition 
developed separately from that of statutory land use planning which governs the 
pattern of land subdivision and infrastructure provision and concerns property at 
urban scales.  NRM policy was institutionally renovated at the turn of this century 
through the establishment of regional NRM authorities which were established as 
planning and delivery mechanisms for community-based NRM throughout Australia 
(Lee, 2004).  The regional arrangements seek to broaden NRM engagement of 
landholders beyond agriculture to include indigenous, urban and peri-urban 
communities, with mixed results so far (Lane et al., 2009).  
Turning to landscape ecology and conservation biology literatures, a major 
focus concerns the impact of disturbance due to changing patterns of land use on 
the ecological function of landscapes (Ludwig et al., 1997), including their capacity to 
provide high levels of ‘ecosystem services’ (Constanza et al., 1997, Reid et al., 
2006).  Ecological resistance and resilience are concepts used to delineate the 
thresholds at which dysfunctional ecological processes are induced.  Resistance is 
the ability of an ecosystem to withstand disturbance without altering its state and 
structure (McIvor and McIntyre, 2002).  Resilience is the capacity of an ecosystem to 
absorb disturbance and return to its former level of function and structure (Walker 
and Salt, 2006).  The removal of structural components of the original native 
vegetation matrix in landscapes (eg. clearing or thinning of trees and shrubs) 
ecologically simplifies those landscapes (Martin and McIntyre, 2007).  Such 
simplification typically reduces the scope for affected landscapes to sustain the 
provision of ecosystem services consistent with pre-disturbance levels, including 
retention of high levels of biodiversity (McKinney and Lockwood, 1999).  
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The fragmentation literature analyses the impact of habitat loss and 
fragmentation upon biodiversity (Hobbs and Yates, 2003; Fahrig, 2003).  There is 
little doubt that increasing human population presence does alter the function and 
health of natural systems (Olden et al., 2006).  For example, increases in habitat loss 
and fragmentation are associated with increased species loss and deleterious edge 
effects from adjacent disturbed ecosystems (Murcia, 1995), as well as reduced 
dispersal of indigenous species, genetic diversity and abundance and distribution of 
species (Gibbs, 2001; Gurd et al., 2001).  Increased population, housing and 
infrastructure pressure under conditions of peri-urbanisation add to former, already 
serious human impacts on the system, such as those arising from agriculture.  Such 
intensification can multiply ecological edge effects (i.e. accelerated disturbance 
between ecotones), further limit species dispersal, and increase the potential for 
exotic species invasion (Sullivan et al., 2005).  
Using these four reference points, we aim to present an integrated ecological 
and sociological account of the impact of peri-urbanisation upon the five inland sub-
catchments (watersheds) of South East Queensland (SEQ).
4  SEQ is recognised as 
one of Australia’s most biodiverse regions, with considerable landscape and 
ecosystem diversity and species richness (Maher and Stimpson, 1994; McAlpine et 
al., 2007), and is bounded by two Biodiversity Hotspots (regions of exceptionally high 
biological diversity and endemism), as classified by the Australian Department of 
Environment and Heritage (DEHWA, 2008).  The representation of this diversity and 
richness in formal conservation reserves, however, is inadequate to ensure their 
preservation (McAlpine et al., 2007).  Rapid urban and peri-urban growth in SEQ 
principally radiates from Brisbane, the capital city of the state of Queensland, but 
                                                 
4  The five inland (western) catchments of SEQ are the Stanley, Upper Brisbane, Lockyer, Bremer and 
Mid Brisbane River Catchments. 
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also draws direct immigrants from other capital cities such as Sydney and Melbourne 
(OUM, 2006).  The annual population increase for SEQ is predicted to average 
between 40 000 and 60 000 people between 2006 and 2026, depending on whether 
a modest, intermediate and rapid growth scenario prevails (OUM, 2006).  This 
population pressure is leading to the rapid conversion of agricultural land in SEQ to 
smaller parcels of land (eg. 5-40 ha) to satisfy demand for ‘hobby farms’ or ‘amenity 
blocks’.  
The research presented in this paper was conducted in partnership with a 
newly formed regional NRM body – SEQ Western Catchments.
5  The research was 
commissioned by the Queensland Government using matched State and Federal 
Government funds dedicated to regional NRM.  Parallel social and ecological 
research projects were conducted between 2004 and 2007.  Two lines of inquiry 
were pursued.  Firstly, how does the conversion of a landscape from one dominated 
by agricultural land uses to peri-urban land uses affect the integrity of natural 
resources and ecological processes within that landscape?  Secondly, what is the 
most effective way to engage the more numerous and diverse landholders in this 
peri-urbanising region regarding NRM?  In the following sections, we first present the 
ecological and then the social data.  These data sets are integrated in the discussion 
to support recommendations in conclusion regarding the preservation of ecological 
assets in peri-urbanising landscapes. 
ECOLOGICAL FINDINGS  
Rural SEQ is comprised of grassy-eucalypt woodlands and a lesser but complex mix 
of dry and wet rainforest ecosystems in varying states of modification.  The dominant 
                                                 
5  Since this research was conducted, SEQ Western Catchments has been amalgamated with its 
adjacent NRM body focused on the coastal sub-catchments. The resultant NRM body is now known 
as SEQ Catchments. 
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agricultural land-uses have been livestock grazing and intensive horticulture, 
interspersed with tracts of bushland and relatively small formal conservation 
reserves.  
Landscape ecology emphasises how modification of the scale, heterogeneity 
and spatial pattern of ecological elements (eg. vegetation types, fauna populations) 
and their interactions within landscapes affects the ecological functions of those 
landscapes (Forman and Godron, 1986).  The landscape modification model of 
McIntyre (1994) builds on these insights and forms a starting point for examining the 
ecological impacts arising from peri-urbanisation of an agricultural landscape.  This 
model, centred on grassy eucalypt woodland systems, is based on progressive 
changes to the original native vegetation matrix and identifies pathways through 
which a relatively intact landscape progress towards a final relictual (largely cleared) 
state.  Intermediate states along the transitional pathway include either variegated 
landscapes (most elements of the original vegetation matrix remain but in much 
altered proportions), or fragmented landscapes (the original elements of the matrix 
remain as small ‘islands’ surrounded by large areas of highly modified vegetation 
with limited continuity and connection).  
McIntyre et al. (2000) further developed an integrated set of resource and 
biodiversity benchmarks centred on soil, vegetation, watercourse, and habitat 
management to guide NRM interventions for grassy-eucalypt woodland ecosystems 
under agricultural uses (Table 1).  These benchmarks were developed for SEQ but 
are applicable to grassy-eucalypt woodlands across much of Australia.  The 
principles and benchmarks promote multiple objectives for maintaining the integrity 
of agricultural landscapes, including: health of terrestrial, aquatic and riparian 
ecosystems; resource stability; biodiversity; habitat and movement possibilities for 
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flora and fauna; landscape aesthetics; and hydrological balances (McIntyre et al., 
2000). Applied on commercial agricultural land holdings, which in SEQ typically 
exceed 100ha, they promote a high level of ecological resistance and resilience to 
conventional agricultural land management practices (McIntyre et al., 2000).   
TABLE 1 ABOUT HERE 
The transition from undisturbed, intact natural landscapes to agricultural 
landscapes is commonly represented as a continuum of vegetation modification 
marked by increasing simplification of the structure of the vegetation matrix (eg. 
McIntyre, 1994; McIntyre and Hobbs 1999).  This fragmentation-simplification model 
highlights the role that property and management scale plays in the ecological 
function of landscapes; and it is at the ecological function scale that critical fauna, 
flora and physical processes generally occur (Ludwig et al., 1997).  Critically, the 
maintenance of the integrity of ecological processes (ecosystem health) is 
determined by the interplay between the scale at which key ecological processes 
function and the scale of individual properties and their management (Briggs, 2001).  
While the impacts on landscape ecological processes associated with agriculture 
can be expected to be evident in a landscape transforming into a peri urban matrix, 
the small scale of most peri-urban holdings (<20 Ha), their mix of land-uses, and 
proximity to each other, suggest that ecological impacts may be both more intense 
and arise in unanticipated combinations.  Cross-sectional and longitudinal case 
studies were employed in an attempt to characterise the ecological impacts 
associated with a reduced scale of individual holdings and their management 
regimes. 
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Cross-Sectional Case Study 
The cross-sectional study sought an overview of landscape health and resource 
stability under the range of peri-urban land uses presently undertaken in the SEQ 
Western Catchments region
6.  Seven small land holdings were selected from across 
the region as case studies representing the dominant peri-urban land uses, including 
agricultural, hobby farming and amenity land uses.  The original vegetation 
community common to the holdings was grassy woodland.  Each holding was 
divided into ecological units, the boundaries of which were demarcated by different 
management regimes (eg. ploughed field; tree patch; grazed paddock, or distinct 
ecotones).  Aerial photographs were used to ascertain woodland patch size and 
frequency.  Each ecological unit was surveyed in the autumn period for resource 
stability and health and then rated against the benchmarks defining ecologically 
sustainable management (Table 1) (McIntyre et al., 2000).  The number of ecological 
units and the dominant land use on each case study holding is presented in Table 2.  
The ranking system employed for each case study was adopted directly from a 
survey of the ecological health benchmarks for 30 small watersheds (approximately 
500 Ha) in the upper reaches of SEQ’s Brisbane River watershed (MacLeod, 2004).  
Tree patches were classified as ‘woodland’ where the percentage foliage cover 
(PFC) was greater than 10%.  Tree health was measured regardless of PFC. 
Woodland patch size was delineated by property boundaries to further account for 
the diverse landscape management styles on adjacent holdings.  
TABLE 2 ABOUT HERE 
TABLE 3 ABOUT HERE 
                                                 
6  It was decided that individual land uses should be examined because of the diversity characteristic 
of peri-urban land uses and management approaches. 
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The area and proportion of remnant woodland vegetation and the ratings and 
scores of woodland patch size and health on the seven case study holdings are 
presented in Table 3.  Both patch size and health ratings were low across all of the 
measures for all of the seven case study holdings.  Tree health was generally poor, 
with only one site on one holding (site six) retaining more that 30% of healthy trees.  
However, the proportion of healthy trees on this one site was largely offset by the 
small average patch size (0.48 ha) and low percentage of total woodland cover 
(2.9%).  The remaining six sites displayed less than 5% of healthy trees, with the 
majority of trees displaying slight or moderate dieback symptoms.  One holding (site 
four) had no remaining native trees or woodland structure; and another (site three) 
had severe dieback and the foliage cover was sufficiently sparse as to no longer 
merit classification as woodland (i.e. >10% PFC).  
The size of tree patches was small, with only two holdings retaining patches 
larger than the minimum threshold (five hectares) for ongoing viability (McIntyre et 
al., 2000).  One holding (site seven) is an exception in that it is a ‘lifestyle’ block that 
is almost entirely covered with a native vine scrub community of high ecological 
value, and is unusual within the SEQ region in having no previous history of farming 
activities.  While the second largest patch (site two) was 5.6 ha, and above the 5 ha 
viability threshold, it is also a component of a contiguous area of woodland shared by 
several small holdings.  All other tree patches within the seven case study holdings 
were discrete. 
The percentage area of woodland structure was low (<5%) on five of the case 
study holdings, moderate on one, and high on the remaining two holdings (Table 3).  
Where some form of woodland structure remains, the frequency of shrub cover in the 
vegetation matrix was low (Table 3), this structural simplicity reducing habitat 
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potential and, therefore, the scope for biodiversity retention.  For example, from a 
total of 54 ecological units surveyed, only one, unit 8, possessed five age classes of 
trees; and six of the case study holdings demonstrated extreme structural and 
compositional modification of the vegetation, while the lifestyle holding displayed 
some degree of landscape modification. 
In short, the resource health status for all seven case study holdings fell well 
short of the majority of the landscape benchmarks that would ensure their ecological 
integrity (McIntyre et al., 2000).  The resource and biodiversity thresholds were rarely 
met and woodland health was generally in poor condition, as was riparian 
vegetation.  Local watercourse integrity for the case study region was also poor 
(MacLeod and Kearney, 2007).  The data indicate that the land uses and 
management regimes characteristic of  peri-urbanisation are extremely intensive 
from the viewpoint of maintaining landscape function and conservation.  
Longitudinal Case Study 
The cross section study provided only a brief snapshot of the resource condition on 
the seven case study holdings, providing little insight into the temporal nature of 
landscape transformation processes.  To address this gap, data were collected for a 
single regional site at two discrete periods, 1977 (Figure 1) and 2001 (Figure 2).  The 
longitudinal case study is located in Laidley Shire, SEQ, and constitutes 
approximately 3,000 ha.  The landscape was delineated into discrete patches of 
vegetation based on both the vegetation type and its fragmentation due to the 
establishment of infrastructure including fences, buildings and roads.  Vegetation 
was classified from aerial projections into ten classes based on projected canopy 
cover and understorey density (Table 6), and digitised to enable computer mapping 
of both past and present fragmentation patterns.  
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FIGURE 1 ABOUT HERE 
FIGURE 2 ABOUT HERE 
Landscape metrics used for the analysis are described in Table 4.  The 
frequency of individual tree patch sizes less than 50 ha increased between 1977 and 
2001, while the relative proportion of large patches (>50 ha) remained relatively 
constant.
7  The average size of the patches, however, decreased (Figures 1 and 2): 
the largest individual woodland patch in 1977 was approximately 650 ha, but by 
2001 was 360 ha.  The number of individual patches almost doubled, while the area-
weighted mean area of patches is correspondingly reduced.  Summary statistics are 
presented for this longitudinal case study site in Table 5 and demonstrate broad 
changes in landscape habitat attributes across time that identifies a rapid process of 
landscape ecological simplification.  
TABLE 4 ABOUT HERE 
TABLE 5 ABOUT HERE 
Placing the seven individual case study holdings and longitudinal landscape 
case study into the context of the model of structural modification of vegetation from 
the original matrix through variegation, fragmentation and relictual pathways 
(McIntyre, 1994), a tension becomes apparent between spatial scale of many 
important landscape ecological processes, especially critical habitat loss, and the 
patterns of localised vegetation modification in peri-urbanising landscapes.   
Landscape sub-division and the associated development of ‘hard’ infrastructure (eg. 
roads, buildings, powerlines, fences etc.) are not explicitly incorporated into this 
vegetation continuum model.  However, our data show that subdivision and 
expansion of infrastructure leads to the severe fragmentation of woodland patches.  
                                                 
7  In 1977 LCV = 175.84, while in 2001 LCV = 174.58. 
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This in turn places considerable, and possibly irreversible, pressure on the ability of 
landscapes to maintain their resistance and resilience, and continue to provide high 
levels of ecosystem services, in the face of ongoing disturbance.     
In the preceding section we have identified the scope for a rapidly peri-
urbanising landscape to exceed ecological thresholds for retaining high levels of 
landscape function and particularly the retention of original biodiversity.  In the 
following section we present our findings regarding the scope for a rapidly peri-
urbanising landscape to exceed a social cohesion threshold supportive of 
stewardship of natural resources by more and more diverse landholders sufficient. 
SOCIAL FINDINGS  
The sociological research progressed in a stepwise manner. In the first instance, 
engagement practitioners working for the multiple organisations involved in NRM 
management in the study region were interviewed.  Engagement practitioner 
interviewees were asked to describe the: institutional context they worked in, types 
of landholders they dealt with, techniques used and degree of success experienced.  
This first round of research established that three types of landholders were being 
targeted: agriculturalists; conservation group members; and NRM novices.  In the 
second round of research, interviews were undertaken with these landholder types. 
These interviews drew out the range of landholder motivations for undertaking NRM, 
as well as their preferences regarding NRM engagement.  In the final stage of the 
research, 20 NRM engagement events were evaluated, including three events held 
for institutional audiences (land use planners and engagement practitioners).
8 
The 41 engagement practitioners interviewed were employed by 29 
institutions with NRM jurisdictions within SEQ (SEQ Western Catchments, 11 local 
                                                 
8   See research reports: Smith et al. (2005(a); 2005(b); 2007) and Darbas et al. (2007). 
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governments, state government agencies, agricultural industry groups, conservation 
groups, a reticulated water supply authority and two regional universities).
9  The 
engagement practitioners raised concerns about the fragmentation of NRM 
responsibilities between the recently formed SEQ Western Catchments, multiple 
local governments responsible for land use planning but mostly lacking dedicated 
NRM officers, state government departments weathering extension staff cutbacks, 
and the reticulated water supply agency which lacked concurrence powers over 
development applications assessed by local governments.  The interviewees 
believed that this level of institutional fragmentation made the delivery of consistent, 
clear and timely NRM messages to landholders throughout the region less likely.  
Such institutional complexity is characteristic of peri-urban regions more generally 
(Allen, 2003; Bourne, 2003) and is aggravated by how awkwardly peri-urbanisation 
development issues sit between the urban development and agricultural sectors 
(Houston, 2005:220). 
The engagement practitioners described a churning demography whereby 
‘lifestyle’ landholders were taking up residence on subdivided farms.  This changing 
demography reflected erosion of the economic viability of family farming in the face 
of both market deregulation (i.e. harsher exposure to domestic and international 
market forces) and re-regulation (i.e. higher commodity standards such as quality 
control).  A rapid decline in the region’s dairy industry was frequently mentioned as 
epitomising this process.  Changed societal expectations regarding lifestyles and 
living standards also meant that young adults from farming families increasingly took 
advantage of education and employment opportunities in Brisbane in preference to 
agricultural occupations.  In these circumstances, farm owners sought to obtain 
                                                 
9   Interviewees were identified using snowball sampling.  Snowballing was initiated with the joint 
Steering Committee for the two research projects. The interviews were conducted face to face, 
recorded, transcribed and coded using NVivo software. 
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‘superannuation’ funds by selling their properties.  The engagement practitioners 
observed that the resulting loss of social cohesion distressed the region’s farming 
communities.  
The engagement practitioners noted three general patterns of peri-urban 
development.  A history of short-sighted planning decisions in some Local 
Government Areas had attracted residents of low socio-economic means to live on 
small land lots (1-4 ha) that were un-serviced by basic infrastructure, such as a 
reticulated water supply and electricity.  These residents were described as being 
isolated from mainstream socio-economic life.  More recently, well-resourced 
residents able to build prestigious homes on carefully planned, and well-serviced, 
rural residential estates had been moving into the region.  This type of development 
was most intense where highways eased commuting to Brisbane and a development 
‘buzz’ had built up.  High scenic amenity formed a third reason that subdivision had 
occurred, and this development was typical along the scenic rim of the Great 
Dividing Range where the biodiversity of the region is concentrated.  This 
differentiated   pattern of peri-urban settlement has also been identified in the region 
surrounding the capital of South Australia (Fisher, 2003). 
Lifestyle landholders possessed high levels of environmental awareness and 
a ‘thirst for knowledge’ according to the engagement practitioners, especially those 
residing in areas of high scenic amenity.  In contrast, the practitioners noted, the 
more experienced agricultural land managers perceived NRM as an additional 
economic burden and would rarely alter practices without financial incentives. 
Relations between lifestyle and farming landholders were described as tense, and 
prone to mutual incomprehension. Newcomers symbolised unwelcome social 
change for agricultural landholders and were perceived as naïve ‘freeloaders’ who 
14 T. Darbas, N. MacLeod, F. Kearney, T.F. Smith and S. Grounds 
failed to manage weeds, soil erosion or bushfire risk responsibly. Conversely, rising 
numbers of complaints to Local Government from peri-urban residents regarding 
agricultural nuisances were reported.  
This demographic heterogeneity correlated with differentiated motivations and 
preferences regarding NRM expressed by the 46 landholders interviewed.  Ten 
interviews with conservation group members revealed an ecocentric motivation, 
whereby environmental degradation was viewed as serious and needing urgent 
action.  These respondents wanted practical ‘on-ground’ activities and 
uncomplicated funding.  Six interviews with landholders involved in agricultural 
industry groups revealed an economic orientation towards NRM issues.
10  A n y  
consideration of land management practice change was expected to make business 
sense and approaches were preferred from agricultural extension officers conversant 
with the farming systems at issue.  Twenty community group members were 
interviewed (drawn from rural fire brigades, community hubs, pony clubs, churches, 
parent and citizen committees and service clubs).  These interviewees were 
motivated by anthropocentric themes, such as care for the vulnerable and the need 
to ‘keep the community going’ by maintaining volunteer dependent services.  They 
preferred any engagement approaches to tailor with community group objectives.  As 
landholders they wanted a personal invitation to participate in NRM, indicating some 
reticence about joining established groups.  
These insights regarding increased landholder heterogeneity and the 
differentiation of ‘engagement fronts’ were taken forward into the final round of 
research: evaluation of 20 engagement events (summarised in Table 6). A focus was 
kept on whether engagement facilitated interactions between agricultural landholders 
                                                 
10   The low number of agricultural industry interviews reflected a high refusal rate. 
15 Peri-urbanisation, Social Heterogeneity and Ecological Simplification 
with more knowledge about NRM and lifestyle landholders with more enthusiasm 
about NRM.  The evaluations were undertaken via approximately 350 feedback 
forms as well as participant observation. 
TABLE 6 ABOUT HERE 
Evaluation indicated that the factors conditioning engagement success 
facilitated bridging both between landholder types and between organisations with 
NRM responsibilities, the latter assisting provision of seamless NRM advice and 
support to landholders.  These factors: 
•  forward planning (eg. appropriate time slot, venue, adequate notice) 
• facilitation  of  increased  institutional collaboration and presentation of a united 
institutional front to landholders 
•  effective facilitation (eg. discouragement of conflict and encouragement of 
discussion)  
•  use of participant databases to increase the engagement catchment and 
facilitate follow-up action with landholders 
•  follow-up actions (eg. provision of weed spraying equipment to landholders) 
indicate that engagement events are viewed by practitioners and participants as 
components of an incremental process.  In particular, the views of 44 NRM 
engagement practitioners regarding engagement success (Table 7), gathered during 
a benchmark engagement workshop, associated positive social interactions with 
volunteer NRM action.  Conversely, they described engagement failure as poorly 
targeted, one-way, top-down, and experienced by participants as an imposition.  
TABLE 7 ABOUT HERE 
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Overall, the evaluation data indicate that increasing cooperation towards NRM 
between landholders (for eg. agreeing on a common management regime of 
contiguous woodlands) is a painstaking and iterative process.  The landholders 
interviewed and surveyed wanted carefully planned and followed up engagement 
events within an incremental process, across differentiated engagement fronts 
concerning institutionally integrated messages and funding.  As the engagement 
practitioners the Benchmarking Workshop emphasised, this is likely to take some 
time as trust has to be built with diverse landholders, as well as the personnel of 
relevant institutions.  The practitioners also pointed out that resources were 
inadequate to: support their training and development; build a community of practice; 
and resource engagement at levels high enough to effect stewardship of the region’s 
ecological assets.  
In short, the social research indicated that rural SEQ has already undergone a 
transition to a more fragmented demographic state.  This fragmentation complicates 
the achievement of stewardship of ecological assets via volunteer effort on the part 
of landholders, which remains the central thrust of public NRM policy.  
DISCUSSION 
The ecological data presented above demonstrates that the peri-urbanisation of 
SEQ’s agricultural landscapes undermines the integrity of natural resources and 
ecological processes through a process of ecological simplification.  Peri-
urbanisation has accelerated the structural simplification of the woodland remaining 
from agricultural land uses.  Rapid and extensive subdivision facilitates denser 
housing and hard infrastructure that crosses the thresholds prescribed in the 
landscape management benchmarks.  While the same ecological processes are 
encountered in both commercial agricultural landscapes and peri-urbanising 
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landscapes, the process of subdivision of land parcels combined with the broadening 
diversity of land management practices, increases the speed and extent of 
landscape transformation.  SEQ’s peri-urban landscape is characterised by: 
substantial spatial heterogeneity in primary land uses and infrastructure; severe 
fragmentation of remaining vegetation; and loss of complex structure (i.e. removal of 
juvenile or old trees and removal of the understorey) even at localised scales (eg. 
within a small valley or local ridgelines).  With the loss of localised vegetation 
complexity, landscapes become increasingly dysfunctional (Ludwig et al., 1997), 
shedding large quantities of materials (eg. soil) either to adjacent sites or out of the 
local landscape altogether (eg. via water courses).  Fundamentally, the scales at 
which landscape ecological processes work are more discordant with the scale of 
land parcel management in a peri-urbanising landscape than in an agricultural 
landscape. 
The social data indicate that peri-urbanising landscapes are characterised by 
social heterogeneity driven by an erosion of the economic viability of agricultural 
enterprises and a re-commodification of agricultural land for consumption (i.e. 
amenity) over production purposes.  There is a mixture of economic, ecological and 
anthropocentric landholder motivations for being resident in the landscape, as well 
as preferences regarding formation of NRM communities of practice.  These 
motivations and preferences translate into multiple engagement fronts, including that 
posed by institutional fragmentation.  These tasks make achievement of a working 
NRM consensus a long term goal, a goal that amounts to a project of community 
development 
The ecological and NRM engagement datasets can be integrated with the 
proposition that increased social heterogeneity has structurally coupled with 
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increased ecological simplification in rural SEQ.  This coupling has a striking 
temporal character.  The ecological data indicate that the ecological assets of the 
peri-urbanising landscape of SEQ are being rapidly eroded.  The social data indicate 
that building the social assets of heterogeneous communities to support concerted 
and widespread NRM action can only occur slowly.  This a-temporal coupling causes 
both the social and ecological communities to cross a fragmentation threshold to 
enter a socio-economically complex but ecologically simplified state.  This threshold 
is marked ecologically by increased infrastructure facilitating disturbance, reduced 
woodland patch size and a simplified vegetation structure.  It is marked socially by 
larger, more heterogeneous and churning populations.  An incremental NRM 
engagement effort to increase cooperative stewardship by landholders would need 
to succeed before regional biodiversity declines become effectively irreversible.   
Thus, tackling the ecological effects of peri-urbanisation necessitates the slowing 
down of the process of ecological simplification and speeding up social capital 
construction for stewardship of ecological assets.  
The relationship between subdivision in the landscape and vegetation 
remnants of higher conservation value is a pivotal consideration to slowing 
ecological simplification so as to strengthen the resistance of a landscape to 
disturbance, and resilience in recovering from disturbance.  As indicated below in 
Figure 3, if the subdivision of agricultural properties for rural residential development 
is permitted to fragment relatively intact ecological communities (eg. variegated 
woodland), then ecological simplification of the landscape as a whole will be rapid.  
In this worse case scenario the coupling of ecologically simplification with social 
heterogeneity is intensified.  Alternatively, if peri-urban development is restricted to 
the already cleared (relictual) areas of the landscape and an incrementally effective 
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NRM engagement processes is employed, a coupling between ecological 
heterogeneity and social simplification could be fostered.  In this best case scenario, 
the capacity (knowledge plus enthusiasm) of landholders to protect, strengthen and 
extend ecological assets is incrementally constructed while those assets still exist. 
FIGURE 3 ABOUT HERE 
CONCLUSION 
Peri-urban development pressure - the subdivision of agricultural land to 
accommodate rural lifestyle residents - has increased considerably around 
Australia’s eastern and south-western coastlines.  We have presented an integrated 
social and ecological analysis of the nature of the relationship between increases in 
land parcel size, landholders and land management regimes on the one hand, with 
landscape ecological function and biodiversity on the other.  This research affords 
the proposition that increased social heterogeneity is structurally coupled with 
increased ecological simplification.  Mitigation could tackle the ecological side of this 
equation by pursuing measures that maintain connectivity in the landscape.  Such 
measures require the integration of NRM and conservation principles with land-use 
planning (Buxton et al., 2006).  Mitigation could also tackle social heterogeneity with 
an incremental engagement effort across multiple engagement fronts.  Given 
adequate resources, an increase in connectivity is conceivable if sufficient numbers 
of landholders cooperate to strengthen and protect the natural resources within their 
landscape.  
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Figure 1.  Aerial photograph and cadastral layer for longitudinal case study site, 
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Figure 2.    2001 aerial photograph and 2004 cadastral and road layers for 
longitudinal case study site, Laidley Shire, SEQ. Frequency of patch area in 2001 






Figure 3.   Social and ecological coupling 
 
 
Intact  Variegated  Fragmented Relictual Urban 
Social heterogeneity = ecological simplification 
Social simplification = ecological heterogeneity 
Best case scenario
Worst case scenario
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Table 1.  Interview:  Table 1 Key benchmarks and principles for retaining the 







Maintaining or re-establishing riparian buffers (40-100m), preferably 
fenced and managed for controlled stock access; 
Woodland 
patches 
Retaining or re-establishing viable stands of vegetation (5-10ha) on all 
major land types; 
Ground cover 
and structure 
Managing grazing and fire regimes to retain high levels of ground 
cover (< 30% bare area), also characterized by a strong perennial 
grass structure (> 70% of landscape); 
Overall tree 
cover 
Retaining minimum levels of tree cover across the landscape (30% 
woodland structure for grassy woodland); 
Intensive 
development 
Limiting intensive development activities (e.g. sown pastures, 
cultivation, fertilizer) within the landscape (< 30% total area) and 
maintaining vegetation or land use buffers between these intensive 
uses and areas of higher conservation values;  
Recharge 
areas 









Table 2.  Interview:  The number of ecological units measured and dominant land 




No. of ecological 
units 
Principal land use 
1  7  Mixed commercial horticulture 
2  8  Sub-commercial cattle stud/beef cattle 
enterprise 
3 11  Commercial  dairy 
4 3  Intensive  horticulture 
5  11  Sub-commercial beef cattle enterprise 
6 5  Sub-commercial  plantation 
7  6  Lifestyle only - no agricultural activity 
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Table  3.  Interview:  Woodland health variables for seven case study holdings, 
SEQ Western Catchments 
 
Health variables across all woodland patches 
Case  study  1 2 3 4 5 6 7 
total property area (ha)  121  17  133  28  77  16  25.7 
Area native woodland 
(ha)  1.5 6.2 0.0 0.0  2.618  0.5  25.0 
% native woodland  1.2  36.3  0.0 0.0 3.4 2.9  95.5 
Number of discrete 
patches  2 2 3 0 8 3 5 
Largest patch (ha)  1.4  5.6  <0.1  0  1.6  0.5  31.23 
Tree health (%) 
Healthy  5 5 0 0 1  30  2 
slight  dieback  50 25 10  0  55 30 40 
moderate  dieback  40 65 37  0  40 30 46 
severe  dieback  5  5 53 0  4 10  12 
Shrub cover frequency 
with  shrub  cover  <10%  0 0 1 0 1 2 1 
with  shrub  cover  10-30%  0 0 0 1 0 1 1 
with  shrub  cover  >30%  0 0 0 0 0 0 2 
 
 
Table 4.  Interview:  Landscape metrics used on longitudinal study site, Laidley 
Shire, SEQ  
 
Name of metric  Description
MN  Mean size of a patch 
AM (class and 
landscape) 
Area weighted mean. The sum, across all 
corresponding patch types, of the corresponding 
patch metric value multiplied by the proportional 
abundance of the patch within the class or 
landscape. As mean patch size distribution was 
strongly skewed to the left the area weighted 
mean is useful as it uses the proportional 
abundance. 
LSD  Landscape standard deviation is the number of 
standard deviations from the landscape mean. It 
is obtained from a z-score transformation of the 
observed value using the mean and standard 
deviation derived from all patches in the 
landscape. 
LCV  Landscape coefficient of variation 
NP  Number of patches 
Pland   Percent cover of each vegetation type present 
across the whole landscape. 
TE  Total edge of patches. It is important to note that 
this is the not necessarily ‘true’ edge as we only 
completed a simple edge classification. 
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Table 5.  Interview:  Summary statistics for the landscape of the longitudinal 
case study site, Laidley Shire, SEQ, in 1977 and 2001 
 
Year NP  TE  AM  (ha)  Median  LSD  LCV 
1977  44  132.12 272.11  24.93  118.93 175.84 
2001 92  193.63  125.69  14.91  53.78  174.58 
 
 






Attendee type  No. 
Attendees 




knowledge and expertise 
into regional planning & 
funding investment 
processes  
3   Conservation  
and industry 
groups 
27, 16, 9  
Riparian zone 
management 




Cats Claw weed 
management 









6, 16, 14, 0, 




between the NRM body 




15, 15, 6, 15, 
16  
Extend research findings 
to state and local 
government planners 
2 Local  and  state 
government 
planners 
110  Workshops 
Benchmark engagement 






Totals   20    Approx.  533 
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Table 7.    Grouped weighting of practitioners’ engagement success criteria 
 
Criteria of engagement success  Frequency
Number and quality of on-ground projects initiated   10 
Interaction and discussion: lingering at event  8 
Social capital formation: fewer complaints/conflict; more trust; new 
or strengthened partnerships/networks; empowerment/self-
perpetuation/autonomy  
8 
Increased levels of participation in field days, programs and 
events 
7 
Increased adoption rates: attitudinal, behavioural and investment 
change 
6 
Biophysical improvement  6 
Follow up inquiries  5 
Awareness of NRM body and plan progress  4 
Political/media attention  3 
Website hits  2 
 
 